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[57] ' ABSTRACT |

~ This invention is directed to 8- phenyl -purines of general |
formula
wherein

- Rjis a hydrogen or halogen atom; an alkoxy group
optionally substituted by alkylmercapto alkylsulfi-
nyl or alkylsulfonyl group; or an alkylmercapto,
alkylsulfinyl or alkylsulfonyl group, whereby each
alkyl mmety may contain from 1 to 3 carbon atoms,

~and -

Rz is an alkoxy group w1th from 1 to 3 carbon atoms
and their physiologically compatible acid addition
salts. The compounds exhibit valuable pharmaco-
logical properties, particularly positive inotropic
activity.

10 Claims, No Drawings
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8-PHENYL-PURINES AND PHARMACEUTICAL
| COMPOSITIONS CONTAINING SAME

This invention relates to novel S-phenyl purines
~ More particularly, this invention relates to 8- phenyl—
purmes of general formula

- wherein
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(I) 10 wherem

~ one of the radicals X and Y represents a hydrogen atom -

Rjisa hydr_ogen or halogen atdm; an alkexy group of -

- from 1 to.3 carbon atoms, the alkoxy group being
optionally substituted by an alkylmereapte alkyl-

sulfinyl, or alkylsulfonyl group, the alkyl moiety

thereof having from 1 to 3 carbon atoms; or an
alkylmercapto, alkylsulﬁnyl or
- group, wherem the alkyl mmety has from 1 to 3
carbon atoms, and __ -
R is an alkoxy group of from ! to 3 carbon atoms,
and the pharmacologically acceptable acid addi-
tion salts thereof, as well as their use in pharmaceu-

Formula I exhibit valuable pharmacclogical prop-
erties, particularly positive inotropic activity, i.e.,
acting to increase muscular contractions.

In Formula 1, R may, for example, represent a hy-
drogen, fluorine, chlorine, or bromine atom, or a me-
thoxy, ethoxy, propoxy, isopropoxy, methylmercapto,
ethylmercapto, isopropylmercapto, methyisulfinyl,
ethylsulfinyl, propylsulfinyl, methylsulfonyl, ethylsul-
fonyl, propylsulfonyl, isopropylsulfonyl, methylmer-
captomethoxy, methylsulfinylmethoxy, methylsulfonyl-

| aikylsulfonyl |
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- tical preparations. The 8-phenyl-purines of general =~

and the other of the radicals X or Y, or both of the

- radicals X and Y, represents a group of formula
S o |

wherem
R and R, are as deﬁned above

- Ziand Z;, which may be the same or different, e_a'ch
23 -

are an amino group, optionally substituted by one

- or two lower alkyl groups, a hydroxy group, or a
~ mercapto group, optionally substltuted by a lower |

alkyl group, or = | |

- £y and Z; together represent an oXygen or sulfur

atom, an imino group, optionally substituted by an

alkyl group of from 1 to 3 carbon atoms, or an

‘alkylenedioxy or alkylenedithio group havmg 2 or .

3 carbon atoms, is cyclisized, optionally in the
reaction mixture.

The cyclization is convemently earrled out 1n a sol-
vent such as ethanol, isopropanol, glacial acetic acid,

R benzene, chlorobenzene, toluene, xylene, glycol gly-

40

methoxy, 2-methylcercaptoethoxy, 2-methylsulfinyle-

thoxy, 2-methylsulfonylethoxy,
propoxy, 3-methylsulfinylpropoxy, 3-methylsulfonyl-
propoxy, 2-ethylmercaptoethoxy, 2-ethylsulfinyle-

thoxy, 2-ethylsulfonylethoxy, 3- ethylmereapmpropoxy, |

J-ethylsulfinylpropoxy, 3-ethylsulfonylpropoxy, 2-
propylmercaptoethoxy, 2-propylsulfinylethoxy, 2-
propylsulfonylethoxy, 3-isopropylmercaptopropoxy,

3-1sopropylsulfinylpropoxy, or 3-isopropylsulfonyl-

3-methylmercapto-
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propoxy group. R may, for example, represent a me- -

thoxy, ethoxy, propoxy, or isopropoxy group.

Preferred compounds of general Formula I are, how-

ever, those wherein
R; is a hydrogen or chiorine atom or a methoxy,
methylmercapto, methylsulfinyl, methylsulfonyl,
2-methylmercaptoethoxy, or 2-methylsulfinyle-
thoxy group, and |
R3 is a methoxy, ethoxy, or propoxy group. |
Especially preferred compounds of Formula I are those
wherein Ryand/or R; are in the 2-, and 3- or 4-position.

The new compounds can b-.... obtained according to
the following process:

A compound of the general formula
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colmonomethyl ether, diethyleneglycol dimethylether,
dimethyl formamide, or tetraline or in an excess of the

acylating agent used for the preparation of the com-
“peund of Formula II, for example, in the corresponding

nitrile, anhydride, acid halogenide, ester, amide, or:
methoiodide. Also, the cyclization is carried out at, for
example, temperatures of from about 0° to 250° C,,

preierably, however, at the boﬂmg temperature of the-

reaction mixture, and optionally in the presence of a
condensation agent such as phosphoroxy chloride, thio-
nyl chloride, sulfonyl chloride, sulfuric acid, p-toluene
sultonic acid, hydrochloric acid, phosphoric acid, poly-
phosphoric acid, or acetic acid anhydride or optionally
also in the presence of a base such as potassium ethylate
or potassium-tert.-butylate. It is possible to carry out the
cyclization without a selvent and/or without a conden-
sation agent.

A eompound of general Fermula | obtamed accord-
ing to the invention, wherein R contains an alkylmer-
capto group, can, if desired, subsequently be converted
nto a corresponding alkylsulfinyl compound of For-
mula I by means of oxidation. In addition, a compound
of Formula I, wherein Rj comprises an alkylmereapto
or alkylsulfinyl group can be converted into 2 corre-
sponding alkylsulfonyl compound of Formula 1 by
means of oxidation.

The subsequent oxidation is preferably carried out in
a solvent, for example, water, water/pyrldlne, ethanol,
methanol, acetone, glacial acetic acid, formic acid, di-
lute sulfuric acid, or trifluoro acetic acid, at tempera-



o S 3
tures of from about —80° to + 100° C,, dependent upon
the oxidation agent employed.

For the preparation of an alkylsulfinyl eempeund of
general Formula I, the oxidation is conveniently carried
~‘out with an equivaient of the oxidizing agent used, for
example, with hydrogen peroxide in glacial acetic acid,
trifluoro acetic acid, or formic acid, at from about 0° to

' 4,‘29'9,834
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1 Determlndtlon of the Blood Pressure and Pos:twe |
| Inotropic Actwrty In the Cat

The tests were performed in cats, whleh were nar-
cotisized with pentobarbital sodium (40 .mg/kg i.p.).

- The animals breathed spontaneously The arterial blood

20° C. or in acetone at from-about 0° to 60° C.; with a -

peracid such as performic acid in glacial acetic acid or
~trifluoro acetic acid at from about 0° to 50° C.: with
m-chloroperbenzoic acid in methylene chloride or chlo-
roform at from about —20° to 460" C.; with sodium

" meétaperiodate in agqueous methanol or ethanol at from

“about 15° to 25° C.; with N-bromo-succinimide in etha-
nol; with tert. mbutyl hypoehlome in methanol at from
| -about —80° to —30° C.; with iodobenzene dichloride in
' eqLeous pyridine at from about 0° to 50° C.; with nitric
acid in glacial acetic acid at from about 0 to 20° C;
with chromic acid in glacial acetic acid or in acetone at
from about 0° to 20° C.; or with sulfuryl chloride in

- methylene chloride at about —70° C. The thioether-

chloro-complex obtained thereby is conveniently hy-
- drolyzed with aqueous ethanol.

10
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 pressure was measured in the aorta abdominalis by a
- Statham pressure transducer (P 23 Dc). The positive

IIIOtI'(}plL, effect was determined by measuring the pres- .

sure in the left ventricle by means of a catheter tipma-

nometer (Millar PC-350 A). The contractility parame-
ter dp/dtmax was reglstered by means of an dnalog dif-
ferentiating circuif. o - |

The substances being tested were injected into the

~vena femoralis. Physiological sodium chloride solution
- or polydiol 200 was used as solvent. Each substance was

tested in at least three cats, dose 2 mg/kg i.v. The re%ults

' are set forth in the followmg table:

. For the preparation of an alkylsulfonyl compound of 25

Formula 1, the oxidation 1s conveniently carried out

- with one or with two or more equivalents of the oxidiz-

- ing agent used, for example, with hydrogen peroxide in
- glacial acetic acid, trifluoro acetic acid, or formic acid
at from aboui 20° to 100” C. or 1n acetone at from about
- 0° to 60° C.; with a peracid such as performic acid or

m-chloroperbenzoic acid in glacial acetic acid, trifluoro
acetic acid, methylene chloride, or chloroform at tem-

peratures at from about 0° to 60° C.; or with nitric acid

in glacial acetic acid at from about 0° to 20° C.; with
chromic acid or potassium permanganate in glacial
acetic acid, aqueous sulfuric acid, or acetone at from
about 0° to 20° C. - ' )

- Furthermore, the resulting compounds of general
Formula I can be converted, if desired, into pharmaco-
logically acceptable salts by reaction with strong acids.

Such acids may include, for example, hydrochloric

acid, hydrobromlc acid, sulfuric acid, and phosphoric
acid.

The compounds of general Formula II used as start-
mg materials can be obtained according to known pro-
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cedures, such as, for exambple, by acylatlon of 45- |

diamino-pyrimidine.

As mentioned above, the S-phenyl -purines of general
Formula I, as well as their pharmacologically accept-
able acid addition salts with strong acids, exhibit valu-

30

“able pharmacological properties, particularly positive

inotropic activity. To demonstrate these properties, the
exemplary compounds:
A =8-(2,4-Dimethoxy-phenyl)-purine,
B =8-(2-Methoxy-4-methylmercapto-phenyl)-purine,
(= 8- [4-Meth0xy 2-(2-methylmercapto-ethoxy)-
- phenyl]purine, =
- D=8-[4-Methoxy-2-(2-methylsuifinyl-ethoxv)-
~ phenyl]purine,
E =8-(4-Methoxy-phenyl)-purine, -
F=28-(3,4-Dimethoxy-phenyl)-purine,
G =8-(4-Chloro-2-methoxy-phenyl)-purine, and.
H=28-(2-Methoxy-4-methyisulfinyl-phenyl)-purine
were tested with regard to their biological proper-
ttes in the following manner:

55
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TABLE 1.
- Dose Change of Increase of
Test {(mg/kg Blood Pressure dp/dt ;max
- Compound i.v.) (mm Hg) (%)
A 2.0 + 42/31 + 1835
B 2.0 | + 27/17 -+ 110
C 2.0 33720 | 85
D 2.0 -+ 28/10 + 72
E 2.0 - 8/7 + 26
F 2.0 — 18/23 + 87
G 2.0 - Q0/11 + 72
'H 2.0 95

— 8/13

2. Acute Toxicity

The acute toxicity of the test compounds was deter-
mined in white mice after oral administration of a single

~dose of 300 mg/kg (observation time: 14 days). The

results of the testing are set forth in the following table:

TABLE 2

Acute Toxicily
LDsg (mg/kg p.o.)

> 300 (0 out of 6 animals died)
> 300 (2 out of 6 animals died)
> 300 (0 out of 6 animals died)
> 300 (0 out of 6 animals died)
> 300 (1 out of 6 anmimals died) -
~ 300 (3 out of 6 animals died)

- Test
Compound

T OUAD >

B According to their pharmacological properties, the

compounds of general Formula I prepared according to
the invention, as well as their pharmacologically ac-
ceptable acid addition salts, are useful as positive inotro-

piC agents, i.e., as stimulants to increase muscular con-

traction. They are especially suitable in the treatment of
chronic cardiac insufficiency and cardiogentc shock.
For pharmaceutical administration, the &8-phenyi-

purines of Formula I, as well as their pharmacologically

acceptable acid addition salts, can be incorporated 1nto
conventional pharmaceutical preparations, such as tab-

lets, coated tablets, powders, suppositories, suspensions,

capsules, ampules, or drops. The pharmaceutical com-
positions may comprise one or more of the compounds

of Formula I as active ingredient as well as pharmaco-
logically acceptable carrier and/or other conventional
additives and/or other active ingredients. The single
dose for adults contains from about 25 to 150 mg (from
about 0.35 to 2.1 mg/kg), preferably from about 50 to
100 mg (from about 0.7 to 1.4 mg/kg), of active ingredi-
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ent, and the dally dose contains from about 25 to 600 mg
(from about 0.35 to 9 mg/kg), preferably from about 50

to 400 mg (from abou‘i: 07 to 3. 7 mg/kg) of actwe'

ingredient.

The followmg examples are mtended to illustrate the

imvention and are not to be construed as hmltmg the
'_mventlon thereto

EXAMPLES
Example 1 |
- 8- -(2, 4-D1methoxy-—-phenyl) purme

A mlxture of 2 g of 4,5-diamino- -pyrimidine, _4 g of
2,4-dimethoxy-benzonitrile, 6 g- of p-toluene sulfonic

- acid hydrate, and 40 ml of benzene was heated,

whereby the benzene was distilled off. The residue was
heated for 30 minutes at 120° C. After ooohng the resi-

due was triturated W1th 2 N ammonia and extracted

with ethyl acetate. The ethyl acetate phase was ex-
~ tracted with 2 N hydrochlorlc acid, the aqueous phase
‘was neutralized and again extracted with ethyl acetate,

‘and subsequently the organic phase was extracted with

2 N sodium hydroxide solution. When the aqueous
phase was neutralized, the product was prempltated and
recrystallized from water.

Yield: 0.15 g (3% of theory)

M.P.: 221° C. (decomp) -

Example 2 |
8-(2, 4-D1methoxy -phenyl)-purine

g of 2,4-dimethoxy-benzoic acid was triturated in a
- mortar. The mixture was added to 100 ml of phosphorus
oxychloride and refluxed for one hour. The phosphorus
oxychloride was decomposed under stirring into water,
and the solution obtained was neutralized with’ ammo-
nia after filtration. The precipitated product was recrys-

tallized from water and ethanol/cyclohexane (volume
ratio of 1:3).

Yield: 3.5 g 27% of theory)
MP 218°-220° C. -

~ Example 3
- 8-(2- Methoxy -4-methylmercapto- phenyl) -purine

A mixture of 4.1 g of 4,5-diamino-pyrimidine dihyd-
rochloride, 7.1 g of 2-methoxy-4-methylmercapto-ben-
zoylchloride, and 50 ml of phosphorus oxychloride was
refluxed for three hours. The reaction mixture was
evaporated until one-half of the original volume re-
mained, and then the remaining mixture was poured

Vs

room temperature, mixed with chloroform, and washed

with water. The evaporation residue of the organic
phase was purified over silicagel (eluate: methylene

chloride/ethanol in a volume ratio of 19:1).

~ Yield: 3.3 g (15% of theory),

- M.p.: 139”_—-140 C. |
| | - (b) .
8 [4 Methoyy-z (2-methylmercapto-ethoxy) phenyl]
| . purme :

'- An amount of 31 g of 45 bis—[4-methoxy2(2-.

methylmercapto ethoxy)-benzoylammo]pyrlmxdme

~ was refluxed in 25 ml of phosphorus oxyohlorlde for

15

20

25

A mixture of 5. 5 g of 4,5-diaminopyrimidine and 10.9

two hours. After the. phosphorus oxychloride was dis-

tilled off, the residue was taken up in water and filtered,
~ and the product was precipitated by addition of sodium
- bicarbonate and- recrystallized from ethanol. A further

fraction was obtained by purification of the mother

']quOI‘S over sﬂmagel (eluate: methylene chlorlde/e-_ |
_'thanol in a volume ratio of 19:1). |

Yield: 1.43 g (81% of theory)
M p.: 173°-175° c
Example D

8 [4-Methoxy 2- (2 -methylsulfinyl- ethoxy) phenyl]pu-
. rine
‘One gram of '8-[4-methoxy-27-(2-niethylmercapto-
ethoxy)phenyl]purine was dissolved in 10 ml of glacial

‘acetic acid and mixed with 0.5 ml of 30% hydrogen

- peroxide. After standing for 3.5 hours at room tempera-
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- into water. The precipitate that formed was dissolved in

boiling ethanol, precipitated by addition of ether, and
purified by chromatography on stlicagel (eluate: methy-
lene chloride/ethanol in a volume ratio of 19:1).

Yield: 2.7 g (44% of theory),

M.p.: 212° C. o
' Example 4 .
- 8-[4- Methoxy 2- (2 methylmercapto ethoxy) -phenyl]pu-
rine
(a)

- 4,5- BIS [4-methoxy 2- (2- methylmercapto ethoxy)-benz-
oyl-amino|pyrimidine

A mixture of 7 g of 4,5-diamino-pyrimidine- dlhydro-
chloride, 26 g of 4-methoxy-2-(2-methylmercapto-
ethoxy)-benzoylchloride, 150 ml of pyridine, and 2 g of
4-dimethylamino-pyridine was stirred for 20 hours at

35

ture, the reaction mixture was diluted with water and

made alkaline by means of potassium carbonate. The
precipitate was recrystallized from isopropanol/ ethanol

in a volume ratio of 1:1.

Yield: 0.75 g (71% of theory),
M.p.: 226°-227°C.

Example 6
8-(4-Methoxy-phenyl)-purine

The above compound was prepared from 0.35 g of
4,5-bis(4-methoxybenzoylamino)-pyrimidine using a
procedure analogous to that of Example 4(b).

Yield: 0.08 g (38% of theory),

M.p.: above 300° C.

o | Example 7
8-(4-Chloro-2-methoxy-phenyl)-purine-hydrochloride

(a)
| 4-Amino-5-(4-chloro 2-methoxy-benzoylamino)-
~ pyrimidine

The 4-chloro- 2-methoxy-benzoyl chloride prepared

- from 5.6 g of 4-chloro-2-methoxy-benzoic acid and 100

60
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m] of thionyl chloride was dissolved as crude product in
100 mi of pyridine and mixed successively with § g of
4,5-diaminopyrimidine dihydrochloride and 1 g of 4-
dimethylamino pyridine. After stirring for at first 2
hours at room termperature and then for 1.5 hours at
100° C., the reaction mixture was evaporated to dry-
ness, mixed with water, and neutralized with sodium
bicarbonate. The precipitate obtained was used in the
next step. without further purification.

Yield: 5.4 g (65% of theory),

M.p.: 188° C.



. means of potassium carbonate. The solution was evapo-

7
8- (4—-Chloro-2-methoxy-pheny1) -purine- hydroehlorlde -

| Three grams of the product obtained according: to
- Example 7(a) were refluxed in 50 ml of phosphorus 5

- .oxychloride for four hours. The reaction mixture was
- evaporated almost to dryness and then poured on water.
The preolpltate was converted into the hydrochloride

- by taking it up in ethanol ancl then mlxmg it with etheral o

hydrochloric acid. = - 10
Yield: 0.7 g (22% of theory)
- M.p.: 243“-—245" C. (deeomposmon from ethanol)
. Example 8§ - |
(3 4-Dimethoxy-phenyl)- purme B &

- Anamount of 7.5 gof 4-amino-5+(3,4- dlmethoxy-ben-'
~ zoylamino)-pyrimidine was refluxed in 100 ml of phos-
phorus oxychloride for six hours. After evaporation and
_pouring on water, the solution was neutralized by 20
rated to dryness, and the residue was extracted with

. boiling ethanol. The alcoholic solution was evaporated,

and the remaining product was puriﬁed over silicagel
(eluate: methylene chloride/ethanol in a volume ratio of .
19:1). -

Yield: 1.0 g (14% of theory),

- M.p.: 241“_==243“ C.

- Example 9
8-(2-Methoxy-4-methylsulfinyl-phenyl)-purine

An amount of 2.27 g of 8-(2-methoxy-4-methylmer-
captophenyl)-purine was dissolved in 20 m! of trifluoro
acetie aeid, and 1.2 ml of 30% hydrogen peroxide were
added under cooling to 5° C. After stirring for 3 hours
at room temperature and for 0.5 hours at 30° C,, the
reaction mixture was diluted with water and néutralized
with potassium carbonate, and the residue obtained
- after evaporatioﬁ was extracted with hot ethanol. The

35

product obtained was purified over silicagel (eluate: 40

methylene ehloride/ethanol in a volume ratio of 19:1).
Yield: 1.5 g (65% of theory),
M P 23&9—2363 C.

Example 10

8= (2 Methoxy- 4—methylsulfony1-phenyl) purine

In aceordance with a procedure analogous to that of
Example 9, the above compound was prepared from
2.27 of 8:(2-methoxy-4-methylmercapto-phenyl)-
purine with deuble the amount of hydrogen peroxide. 50

45

Vield: 1:1 g (45% of theory),
- M:p: 244%2465 C. (decomp.).
| Example 11
- E=(2=Ethoxy=4=methoxy=phenyl)-purine 53
(a)
- 4= Afﬁiﬁo-s (2-ethoxy-2-methoxy- benzoylammo)
pyrimidine

AR aﬁ’ieuﬂt of 4.4 g of 4,5-dlamino-pyrimidine-hydro- 60
chisride was dissolved in 50 ml of absolute pyridine.
After additien of 7.1 g of 2-ethoxy-4-methoxy-benzoyl-
chieride and 1 g of 4-dimethylamine-pyridine, the reac-
tion mixture was at first stirred for three hours at room
temperature and then for a further three hours heated at
60° €. After evaporation of the reaction mixture in
vasus, the residue was extraeted twiee with acetone

65

and subsequently tekeﬁ up with methanolie hydrochle-

4,299, 834
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TIC ac1d and ﬁltered over. activated charcoal. The fil-
~ trate was evaporated, stirred with methanolic ammornia,
. and, after renewed evaporation, purified by chromatog-

raphy on sﬂleagel (eluate: methylene chlorlde/ethanol |

‘in a volume ratio of from 100:0 to 97 3)

Yleld 23 g (27% of theory)
‘M.p. 170° 173°C. .

(b) 8 (2-Ethoxy-4 methoxy-phenyl) purme

"An amount of 2.3 g of 4-amino-5- (2-ethoxy 4-methox-

-ybenzoylammo) pyrimidine was. refluxed in 20 ml of

phosphorus oxychloride for 2.5 hours. The reaction

 mixture was poured on ice, and the solid product
- formed was filtered off. The filtrate was made alkaline
by means of sodium bicarbonate and extracted with
- ethyl acetate. After evaporation of the ethyl acetate

phases, the residue was combined with the solid prod-

“uct.obtained above and purified by chromatography on.

silicagel (eluate: methylene chloride/ethanol | in volume |
ratio of from 100:0 to 97:3)." g - -

Yield: 0.6 g (28% of theory)
Mp 178°-180° C.

Example 12

8-(2 n-Propyloxy 4-methoxy-phenyl)-purme-hydro- L
| | ' chlorlde o

@
4 Ammo-S (2-n propyloxy-4-methoxy-benzoylammo)
pyrimidine

The above ,compound.was prepared. from 44 g of

‘4,5-diaminopyrimidine hydrochloride and 7.6 g of 2-n-

propyloxy-4-methoxy-benzoylchloride using a proce-
dure analogous to that of Example 11(a). The crude
product obtained was used in the next step w:thout
further purification. |

(b)
8- (2 n-Propyloxy-4-methoxy-phenyl)-purine- hydro-
_ chloride

In accordance with a procedure analogous to that of
Example 11(b), the above compound was prepared
from 4.1 g of the crude product obtained according to
Example 12(a). The hydrochloride was precipitated
from acetone by means of ethereal hydrochloric acid.

- Yield: 1.0 g (23% of theory),
M.p.: 2'21°—222_°_C (decomp.,).

Example 13

8- (2- Ethoxy-4-methy1mercapto phenyl)-purine-hydro-
chloride

Three igrams: of 2-ethoxy-4-methylmercapto-benzoic
acid and 2.2 g of 4,5-diamino-pyrimidine hydrochloride
were refluxed in 30 ml of phosphorus oxychloride for

three hours. The reaction mixture was poured on ice

and then made ammoniacal, and the supernatant solu-
tion was decanted from the semicrystalline residue.
After dissolution in methanol and filtering off from the
insoluble products, the residue was purified over a

~ silicagel column (eluate: methylene chloride/ethanol-in

volume ratio of from 100:0 to 98:2). The hydroehloride
was precipitated f'rom acetone with ethereal hydrochle-

ric acid.

Yield: 1.1 g (24% of theory),
M.p.: 231°=235° C. (decomp.). _
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| Example 14 . - -continued
82 Ethoxy 4-methylsulfinyl- phenyl) purlne hydro- . Component __ Amount (mg)
: S chlonde and | | ,Carbex;iwmethyl.cellules‘e- 7.0
| 5 ‘Magnesium stearate 1.0 .
(Z-Ethoxy—4-methylsu1fenyl phenyl) purme-hydro- B . | 20.0
| ‘chloride | | o
An ameunt of 0 9 g of 8- (2-ethexy-'4 methylmereap- '
tophenyl)-purine hydrochloride was dissolved:in 10 ml Method Of preparatlon |
of trifluoro acetic acid at 5° C., 0.35 ml of 30% hydro- 10 ' “The active mgredlent and the corn starch were ho-

- gen peroxide were added, and the mixture was stirred = mogeneously moistened with an aqueous solution of the
for one hour. After dilution Wlth water, the: reactlon | - soluble starch to form a. mhoist admlxture ‘The moist
mixture was made alkaline by means of potassium car-  admixture was granulated through a screen of mesh size
bonate and evaporated in vacuo. The residue was ex- 1.0 mm, and the resulting granulate was dried in a circu- .
tracted with absolute ethanol. The evaporation residue 15 lation air drier at 50° C. Dried granulate was granulated
of the alcoholic solution was chromatographed -on 'through a screen of mesh size 1.0 mm, mixed with the
silicagel. During elution with methylene ehlorlde/e-'-' ~ remaining aumhary eomponents, and pressed mto tablet
thanol (volume ratio of from 100:0 to 95:5), at first the - cores. | | o
sulfone and subsequently the sulfomde_were obtained. = -

The respective hydrochlorides were precipitated from 20 —_— — .
~acetone by means of ethereal hydrochloric acid. g‘:ﬁ:fll:t "f_.c"te‘ c _-_.82 | ﬁﬁl
Yield: 0.15 g (15% of theory) of 8-(2-ethoxy-4-- Radius of curvature: 5  mm
-methylsulfonyl-phenyl)-purine hydrochloride of m.p:: =
173°~174° C. and 0.19 g (19% of theory) of 8-(2-ethoxy- |
“4-methylsulfinyl-phenyl)-purine hydrochlorlde of m. p.: 25 The tablet cores were covered w1th a sugar eoatmg in
220°-221° C. (decomp.). , o ‘conventional manner. The finished coated tablets were
The following examples are intended to illustrate the' o polﬁhec}]by fmeans dOf tl;eles wla;O
production of some pharmaeeutleal preparatmns eight.o coate tablets: mg
Example 1 5 . T30 Example 17
Tablets eontammg 100 mg of | . 8-(2- Su}}:;pOSlt;)rles Eoiltall?m% 7;51 mgl of
_ 8-(2-Methoxy- 4-methylsulﬁnylpheny1) purlne (2-methoxy-4-methylsuliinyl-pheny )-purme
Composition of one tablet: Cemposmon of one supposuory
| 35 .
Component Amount (mg) C_ompoaent Anmunt (mg)
Active ingredient 100.0 'g;;::szil:;gr;ei;:; g 7.0
%aetose i o 5_0'0 | Witepsol H 19(® or.
olyvinyl pyrrolidone >0 Witepsol W 45 [R), available
Carboxy methyl cellulose 19.0 40 feom Fa. Chemische. Werke |
Magnesium stearate 1.0 Wltten%mbﬂ) | | 1625.0
175.0 i | | . 1700.0
o M¢th0d of preparation _ . Method of preparatlon
fThe actve mgifdfen;’ -.-theéacﬁc’s.e , and a;m_all amount The suppository mass was melted. At 38° C. the pul-
O wa]ter (;V eﬁ'e 4 rlrluxe » all tf_e ml?st 4 {Ilgxture ,}V;S - verized active ingredient was homogeneously dispersed
gran_ulate t _r%ug da' SCreeh 01 TIeS ?‘lzs . rm?o Ce " in the melt. The mass was cooled to 35° C. and poured
granulate was dried in a circulation air drier at 5o into sllghtly pre-ceoled suppository molds. |
granulated through a screen of mesh size 1.0 mm, mixed Y " Weigh
| g t of sup051tor1es 1.70 g
with polyvmyl pyrrolidone, carboxy methyl cellulose,
and magnesium stearate, and pressed 1nt0 tablets Example 18 |
L o | | Ampules containing 50 mg ef
Weight of tablets: 175 mgo 55 8-(2-Meth0xy-4-methylsulﬁnylphenyl) purme
Punch: 8 _mm ¢ | One ampule contains: .
Example 16 | Component ~ Amount
Coated Tablets containing 50 mg of 60 Active ingredient 500 mg |
8-(2-Methoxy-4-methylsulfinyl-phenyl)-purine . fv";’e‘;"; distilled) to o 252‘3 Elg
Composition of one tablet core: ' | | B
_ o Method ef preparation
Component - Amount (mg) 65_
Active ; . The actlve ingredient and the sorbitol were dissolved
ctive ingredient 50.0
Corn starch dried: 20.0 in distilled water, and the mixture obtained was made
Soluble starch 2.0

~up to the given volume and ﬁltered sterlle
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" into 5 ml ampulcs o
20 minutes at 120° C..

Filling:
Sterilization:

Example 19

Drop solution containing 250 mg of
(2—Methoxy-4-methylsulﬁny] phenyl)-purine per 5 ml

Composmon of 100 ml of SO]UthIl

Component ~Amount
 Active ingredient = 5.0 g
. Methyl p-hydroxybenzoate 0.035 g
o Propyl p-hydroxybenzoate 0015 g
Aniseed oil | ' 005 g
- Menthol | 006 g
Saccharin sodium 1.0 ¢
Glycerin 10.0 g
Ethanol - -  400.g
Water (distilled) to 100.0 ml -

Mcthod of preparatlon

The bcnzoates were d1sso1ved in ethanol and the
aniseed oil and mcnthol were added thereto.

4,299,834

10

15

235

Subse- -

- quently, the active mgredlont glycerm and saccharine |
sodium were dissolved in water, and the solution ob- .

tained was added to the first® solutlon The combmcd
solutions were filtered sterile.

30

The preceding: specific embodlments are. lllustratwe :

of the practice of the. invention. It is to be understood,
however, that other expedients known to those skilled
in the art or disclosed herein, may be employed without

departing from the spirit of the invention or the scope of

the appended claims.
We claim: .
1. A compound of the formula

(I)

wherein |

~Rjisa halogen atom an alkoxy group of from 1 to 3
carbon atoms, the alkoxy group. belng optlonally
substituted by an alkylmercapto alkylsulfinyl, or
alkylsulfonyl group, the alkyl moiety thereof hav-
ing from 1 to 3 carbon atoms; or an-alkylmercapto,
‘alkylsulfinyl, or alkylsulfonyl group, wherein the
alkyl moiety has from 1 to 3 carbon atoms, and

_ 12
R 1s an alkoxy group of from 1 to 3 carbon atoms, or
a. pharmacologically acceptab]e acid . addltlon salt
thereof. - o
2.. A compound of claim 1 ‘wherein |
"Ry is chlorine atom or a methoxy, methylmercapto,
methylsulfinyl, methylsuifonyl, 2-methylmercapto-
ethoxy, or 2- methylsulfinylethoxy group, and |
R is a methoxy, ethoxy, or propoxy group, or a phar-
macologically acceptable acid addition salt thereof.
- 3. A compound of claim 2, wherein the radicals R

and R are present 1n the 2-, 3- and/ or 4-p051tlon of the

phcny] moiety. .
4. The compound of claim 1 Wthh is 8-(2,4- dime-
thoxyphenyl)-purine or an acid addition salt thereof.
5. The compound of claim 1, which is 8-(2-methoxy-
4-methylmercapto- phcnyl) -purine or an ac1d addition
salt thereof. |

6. The compound of claim 1, which is 8 (2- methoxy-

o 4-1nethylsulﬁny1—phcnyl)-purlne or an acid addition salt
20 |

thereof. - -

7. The compound of claim 1, which is 8 [4 methoxy-
2- (2-methylsulﬁnyl-ethoxy) pheny]]purme or an acid
addition salt thereof. |

8. A method of 1 mcreasmg muscular contractjon in a
host which comprises administering an effective
amount of a pharmaceutical composition of claim 1.

9. A method of treatment of chronic cardiac insuffi-

_ciency or cardiogenic shock which comprises adminis-

tering to a host an effective amount of a pharmaceutlcal.

composition of claim 8.

10. A pharmaceutlcal composition havmg a positive
inotroplc activity in a non-chemical manner which
comprises an effectlve amount of a compound of the

- formula

35

40

- 45

50

23

60

65

wherein |
R1is a hydrogen or halogen atom; an alkoxy group of
from 1 to 3 carbon atoms, the alkoxy group being
optionally substituted by an alkylmercapto, alkyl-
sulfinyl, or alkylsulfonyl group, the alkyl moiety
thereof having from 1 to 3 carbon atoms; or an
alkylmercapto, = alkylsulfinyl, or alkylsulfonyl
group, wherein the alkyl m01ety has from 1 to 3
-+ carbon atoms, and -
Ry is an alkoxy group of from 1 to 3 carbon atoms, or
a pharmacologically acceptable acid addition salt
thereof, and one or more pharmaccutlcally accept-

able carriers and/or diluents.
ok % ok ok k-
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